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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a binaphthyl group^containing N-spiro asymmetric 
phase transfer catalyst which is used for asymmetrically synthesizing various kinds of amino 
acid derivative without regard to natural or non-natural amino acid derivatives. 
SOLUTION: This new N-spiro asymmetric phase transfer catalyst contains a binaphthyl group 
and a biphenyl group in the structure and is useful for the selective synthesis, the so-called 
asymmetric synthesis, of optically active compounds. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim lj N-spiro quarternary-ammonium-salt compound expressed with a formula (I): [Formula 1] 



(I) 

the inside of a formula, and Rl -- hydrogen atom; low-grade aikyl group; lower alkoxy group; a low- 
grade alkenyl radical; low-grade alkynyl group; halogen atom; low-grade aikyl group - Aryl group; 
which may be permuted by the lower alkoxy group or the halogen atom, or a low-grade aikyl group, 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to useful new phase transfer catalysis in the so-called 
asymmetric synthesis for compounding selectively synthetic organic chemistry and an especially optical 
activity compound in a detail about N-spiro dissymmetry phase transfer catalysis containing a 
binaphthyl radical and a biphenyl radical more. 
[0002] 

[Description of the Prior Art] this invention person found out that compounded chiral N-spiro 
quaternary ammonium salt to which conformation was fixed, and this already acted according to two 
binaphthyl structures of having axial dissymmetry, as dissymmetry phase transfer catalysis effective in 
the stereoselective monoalkylated of N-protection glycine derivative. This is common knowledge at this 
contractor (J. Am.Chem.Soc. 1999, 121, 6519 -6520). 

[0003] As a substituent on a binaphthyl ring, when 3, 4, and 5-trifluoro phenyl is introduced, it is shown 
clearly further again that it is also effective also in the formation of stereoselective dialkyl of N- 
protection glycine derivative (J. Am.Chem.Soc. 2000, 122, 5228 -5229). 

[0004] Here, in order to secure the stereoselectivity of an alkylation reaction, it was considered to be 
indispensable that the conformation of chiral N-spiro quaternary ammonium salt was being fixed by 
two binaphthyl structures of having axial dissymmetry. 
[0005] 

[Probiem(s) to be Solved by the Invention] this invention person reached this invention, as a result of 
pursuing the effect the structure affects the stereoselectivity of an alkylation reaction and repeating 
research about dissymmetry phase transfer catalysis. That is, the object of this invention does not ask 
natural or non-natural any, but is to offer the new phase transfer catalysis used in the asymmetric 
synthesis of various kinds of amino acid derivatives. It is in offering N-spiro dissymmetry phase transfer 
catalysis which transposed one of the binaphthyl structures of an old catalyst to biphenyl structure 
especially, and is in offering the stereoselective composition approach of the amino acid which used the 
new catalyst concerned. 
[0006] 

[Means for Solving the Problem] This invention is : [0007] which is N-spiro quarternary-ammonium- 
salt compound expressed with a formula (I). 
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[0008] the inside of a formula, and Rl — hydrogen atom; low-grade alkyl group; lower alkoxy group; - 
a low-grade alkenyl radical; low-grade alkynyl group; halogen atom; low-grade alkyl group — Aryl 
group; which may be permuted by the lower alkoxy group or the halogen atom, or a low-grade alkyl 
group, They are a lower alkoxy group or the hetero aryl group which may be permuted by the halogen 
atom. R2 
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[0 0 5 0] *5BWfc*tj-5 fT5)V*}Vm\ 

[0 0 5 1] #»BK*tt*^xP7;5;i'*;i'*<&fl£ 
btfi tUyJWWk ^y-;k^g^;k f>FU;U 10 
*3\>k 7UiMm ^x-TM^k M^enu 

[0 0 5 2] M§§ TC 3 ~C B ffl^LTHTt.^t-i^ 
n^;M J ;VS£fcli**7D/w*;i/Sj fit, 7n/i 

I/, MA.ll 2-75^.>k 3 - h'J>.^v'U^~2 

p/i;^;kfeck# 3 - h u ;*^;k>u 2 -fU \Z— 
[0053] rjn«c«4rr««ttsj a:, »mr 

[0 0 5 4] ^c^B^ttott^ rx;i/7*n;i/^->*j 

[0 0 5 5] 2fs:^^(Z)N-Xh I D4iiT> ; E-^A±gft 

« { I ) : . 30 
[0 0 5 6] 
Hfc 1 8 ] 




[0057] r 1 »> xmrn^- •, 

& ; ffiRTJUn^v-S ; flHRT'Jl'^A* ; {S»7J^ 40 
-;Ht$o, r ! fit, tK**'? ; fii7;^j« ; i& 
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fc7'J-;H;l;S7;WH, «SRT^3*'>», * 
fcttAay>M^-e®ilsnTHT'fomvi^n7U- 

7;U3 ££teA □ y^TtftS til ViT t> 

^^xn7'J-;H ; fl£»7^*^3£, ffi®7;!-P + 

-;i/3STB»S*ifc, 'V5PD7'J-;US ; fcSUfcMftllft 
T)V*c)]/^ <g®7;l/=3#->S, *fc«APy>JS(-¥-T 
Bft$nTViTt.AV^'\^n7 l J-^S'rSfe$n7fc, 
^n7UHHT*!}, fl/TXlt ;\oy>ffT 
**) Tfifc*. ^©N~7t°D4S7> ; er:^Affi{fc-& 

[0 0 5 8] ±g2SC (I) Tf*Sn«fl3-fr«)tt^<Dj:5 

KUTKjfisn*. Tft;b*>, * (i i) xtsnsft 

: 

[0 0 5 9] 
K19] 




(I I) 



[0 0 6 0] (5£4u R 1 fit, zkSgJOIH 1 ; $mi7)V*)V 

&&v>fitti&K7;Mr;i'*, «7^3*->l-. 

R 2 fit. *3WKT ; «R7^*JW6 ; « 
S.7JU-a^->S ; mk7)Vy~)Vm ; \m.7)V*-)V 
m ; Aoy>Sf ; ffi»7;i/^;H6, ffi»7^n^^ 
Sfe(t;\ny>||fTIIi?nT^Tt>1^7U- 

&, 7U"M;fi»7JWI. ffi^7^P^i>*, 
&fcfctA a y M^Tftlfe <* tlT t> ftV^x n 7 U 
-iHtil^nfc, 7U-M;«7;WH, ffi 

sfcHApy^^-ra^snrvir^&i/^ 
nx *> A^-%y p 7 u — ;ua-??gM£ n 

&, ^n7U-;HT$0 (fcTHbR 1 tR ! t©M 
) ti it (I I I) T?*sn«<t*ft : 

[0 0 6 1] 



( 9 ) 
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Hfc2 0] 




(I I I) 



[0 0 6 2] <fc£, Btt&WftftMEtK KffiS»J©^ffi 
TfcTK«a*8lliKJ;Dj|6ft5. 
[0 0 6 3] Z\Z.~Z, «fflSn#*'a«S:**»*tU 10 

ifl, *$J—)V, y*un/—)V, 

-fVyn/t/HK -f^/—)V, t e r t --?=3r)VT)V 

[0 0 6 4] ±13* (II) TftSnsft^Kbt, ±SB 
* CI I I) T?3R^n*ft-&*i:«:fflViX. El ©i: -3 ft 

aHsjft#*i&s**, K*uea©#ftTfc*m*»&»B"r 

**«»«©»jft*T©IW©»«Jft»«, SfSb<«^ 20 
S*i?>8 0tt, 3 0 S> 1 2 flffffl, *?^L<tt2f^ 

6HUII, s <s tejf * l < « 3 hih«> & i o rem 
SitCiOS (i) T35snsfl;#«j*»s;: 

[0 0 6 5] ^©0, JLERj(S**ttt, ft^« ( I I 
I) fc*fbT, (ml) /fifi (g) i£x»i:b< 

/asti, itsasft'&i din jc^lt, 

[0 0 6 6] ±13* ( I ) T^&nSft^WC&ViTv 

[0 0 6 7] tf. 2-7S/-6 -— hn WiOC>#> 
£2-3— F -6 -nhn Hki:>£Sg$SU £n<&yj 

-3, 3' -yr:hDf7xriM5#P,n§ t &V>X, 
d©2, 2' -s>*5S>w-3, 3' -e>nhatf7x— 

U a-KSK^tt-rSiliifcJiD, 2, 2' -V^J- 40 

3, 3' -a— Htf^x-^ssJi^n^. 

[0 0 6 8] #6nfc2, 2' -^/^U- 3, 3'- 

3 - h tr 7 x =.) v\z if v &ffitm t mm&m t ©#& 

7V>t/) ,2,2' -i?*<?)U-3, 3' -S? (J3- 

'fSHT^WlTiS^DiftlT, 3, 3' -i? {£- 
-2, 2' -^nt^^i/t*7ir;« 

53a -5,, 

[0 0 6 9] f#enfc3, 3* -3? (0-j-y 50 
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f-M -2, 2' -^nt/f-ji-i:7iZJHi gt« 

ssijco#fcTfcT, sc (i i i) Tg?n§ (s) - 

3, 5-ytFD-4H-yt7h [2, l~c: 
1 ' , 2' -e] 7-&\£>it&mi-BUt>Z1t£n&. Z. 
<D£5lZl,T, * (I) T^SnSffc^fcl©^, ^> 
if >Sfc 13 - t7f LfcN - 7, e P+7^C 

[0070] a*, ±ta* (i) T?as$n*ft^*t* 

[0 0 7 1 ] ±EtRiatfcL,T2. 2' -S>^ 

>v$, 3' -3-Fif7 x.-)vt>mm s tx s . 

£©2, 2' -5?^y;P-3. 3' -3"Fh'7i^ 
fc, 3, 5-77i^7i^*D>KK3t, 

2, 2' -S^^A'-S, 3' -v 1 (3, 5-/7I- 

KT^f;H*7*DiftH 1 3, 3' -3? (3", 
5" -^7i-JV7irjW -2, 2* -i?7o€^f 

[0 0 7 2] ^6tlfc3, 3* ->? (3" , 5" 
iZ^7x~;W -2, 2* -^7*Ot^f;i/E7iZ 

— ;w*» * (i i i) tf^sns (S) -3, 

HD-4H-^t7h [2, 1-c : 1' , 2' -e] 

(i) T^sn&ft&fci©^, ^>f>Si;3, 5- 

[0 0 7 3] R* ^7x-M?Stl, tf^R 2 

^3, 5 -i>7irJl/7x-m5S (I) TSl^n 
2, 2' -7tFD^-/-S, 5' -Py 
x - ;w e y x — ; &© «t 3 fc L xWk £ . 

[0 0 7 4] *?\ 2, 2' -5?kHn+->-5, 5' 
-y7xr;i/b'7xzjH:, $J;Uf* V^^)Vir)V 
'J Htg«S*T, 2, 2' h*->^ h3=->- 

5, 5' -y7x-JHf7xrjl/t L, Ti-7* 

*fcfcJMMfc*#TflMbbT, 2, 2' -S> 
* V*^* h^v— 3, 3' -> ? hh*0*v'-5, 5' 
-i>7ir;Hf7xZM^ ( 
[0 0 7 5] ^^T, ^f;^7-f H (^5^;U3 9^ 

iS®T®at-T> 2, 2' -i?bKD+y-3, 3' - 
e>^h^->-5, 5' -77i^t'7izW#§. 

t-)HtI OtXt^^l/T^S/^A, Hft^^Uv 
if* 5"? Afciz) tl^^tT. 2, 2' -5?^?^- 

3, 3' -5>^l-^5>-5, 5' -y7xZjVfc'7i~ 
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[0076] %^titc\\:^m\'^it^m^^^ 

fc©«* 3, 5-^7iZj^izMD>iigK 
•ttT (»*Ay^'J>iO . 2, 2' -5?*^- 3. 
3' -fx (3, 5-P7xn^7xrM -5, 5' 

[0 0 7 7] C5UT#fen&flaMIW*, N-7PA3 

fc^. (S) -3, 5-i?fcFD-4H-i't7b 
[2, 1 - c : 1 ' , 2'-e] tf>fc6«i:Rf& 

sis- ens. icD.t-ptcbT, i£ (i) -r^ns-ft-gr 

xrjl,7xr:MTfiiSft&N-7tfD+7^C J W 

•So 

[0 0 7 8] sc (i) Tf**n*ft^ibc^tev» 

2, 2' -y^^Hf^x-^SJSWtUTttfflU, * 
fc, R' Ai7xrm0^R' ^>Kiif*T- 7? 

2, 2' -ytFD-5, 5' -77x-JHf 

[0 0 7 9] ia©K«fc*^Tffiffi$ni)S (II- 
I) -e*£n& (S) -3, 5-^tFD.-4H-v i t 
7h [2, 1-c : 1* , 2' -e] 7M\z>it&® 
tt, *%^#CD%*}r&«) Journal of the 

Am erican Chemical Society 
Vol. 1 2 1 6 5 1 9-6 5 2 0l:|Et$nfc* 

[0 0 8 0] Sfc^et, 5£ (i) -cstan*fls#*K; 

[0 0 8 1] rcOJc'SfCL-T, St (I) TStSnSft;* 
[0 0 8 2] *MW©5t ( I ) Tg^nsft^ii, m 

[0 0 8 3] Tftfc-fc, ±BE5S (I) T&snsfb'&ft 
SfflHT. ^ (VI) T*£ns{fc/§r^: 



[0 0 8 4] 
Mfc 2 1] 




R 7 (VI) 
[0 0 8 5] (St*, R 3 *«kt*R 4 «, n£*fcM;J| 
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&?t, zK*jrFT?*s>&\ **ti«Ci ~c s 

r s a, ★jRfltTi?**^, Ci ~c 3 7;h=-;vs, c 

l/T^TfeltiC, ~C 6 T^JV-KTa&SdV ££(A 

wtc, ~c 3 7)V*)vm, c, ~c 3 7;io*s4k * 

7?$> 0 ; R 6 (±C, ~C< T)l/^-7VST*. 0 ; flTR 

V>7n-*;i/K; C 3 ~C„ <7)^tet)b<tt^^^fiEL-T 
^Tfet^7UMtfciM7UM; C, ~C< © 
7i^;H, C. ~C S ©7Jl/3^>*, ;\u¥>W. 
S5^«C, ~C 4 (7J7)^;«, c, ~c 3 cot 

~C 3 <07>3**/», *fe&Auy>RffII$n 
20 T^TfeS^ArnyU- ;P*7?M^£nT^Tt>&^ 

75;^M ; c. ~c 3 <r>y)V^-)vm, c, ~c 3 © 

7^3 + yl, ADy>If, fcSVittC, -C 4 ©7 
C, ~C 3 <DT)Vn*ism, t&liAPy> 

~c, ©7;i"-^;i-S. c, ~c 3 ©T;un^->*. *fc 

S"Flj|jnTViTt)fit^fP77)WH ; =feb< 
tt, C 3 ~C 9 ©MbT^Tfe6^7PAM;Ht 

[0 0 8 6] itaa (i) xg^nsft^ 

%©#£T, a (IV) T«*n*fl:*«: 
[0 0 8 7] 
Mfc2 2 3 

R i 

^ N C— CO O — R 6 

r4 H (iv) 

40 

[0 0 8 8] (5£*U R 3 &<fc<^R 4 \±> miZZfcltm 

Sot. **st^Tf»*^. &$waci ~c 3 r;i/=¥ 

JUS, Ci ~C 3 7^n + ->Ss S)!:ttADy>llfT? 
g^$tlT^T=b&l-i7U-;i'»"e*D (fcfctR 3 43 
cttXR 4 <OW*»tR«fK:7k#W : PT» ; 
R 5 it, **«^T?*<5*>, C, ~C 3 C 
, ~C 3 7;i'3+->X, *fctty\ny>J!l^Tllftsn 

50 HC, ~c 3 7;M^*, c, ~c 3 7;un^v-«, * 



{ 11 ) 
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20 



TfeO ;fLtR* liC, ~C 4 7HiHf*«) 

««io^sT, st cv> wfc^w : 

[0 0 8 9] 
Mb 2 3 ] 

R 7 -W (V) 

[0 0 9 0] (SW, R 7 C, ~C 6 CD#lK ! fcb< 
te^£i*J&bT^Tfc&Vs7;Mr;i/* ; C s ~C» CD# 

7U;H; C, ~C 4 ©7;WH, C, ~C S (D7)U 10 
/\oy>lf, S-SVittC, ~C 4 OTJL-^F 

HSnT^TfeAHT^MM ; Ci ~C 3 <D7)\> 
*c)im-, c, ~e 3 <D7)V^^->m. Aoy>iCT, m 

5^HC, ~C 4 0}7JU^r)Vm, C t ~C 3 CD7^n^ 

~>x, * & « a p f yffi? Tgi $ nx n t & & V s 7 u 

— ;Hfi, *SV>H:Ci ~C <D7)V*)Vm* C, ~C 3 20 

fcfttr^fn7 l J — ;uSTSil*nT^Tt>An^^a 
T^;V+;i/* ; *>L< tt, C 3 ~C 8 ©:frlj£LT^T& 

[0 0 9 1] JbfEKJftfc43HX\ SC (I) tf^^n-Sft 
bT<Z>ft«**fc-r. ^t, r«PF3HcglbTSS#j 

[0 0 9 2] *3BWKffiA.H:, Kft*IISIi7;W 
UzKS*fcj&*€.fc5:=:ffiJRiS#«+, tmm (IV) 
i, ,b-#r#j (IV) \zttVT!fr%.V<l$i 5 

s*, «tt>fiF*u<tti. 3ii, 

2 11-1. 2 5§ifflft^t (V) £ 
«\ fbl=r«3 ( I V) fc^ bTO. 0 0 5SI-0. 0 3 40 

mm, ADifSKao. oozsm^o. 0125 
^*©fflr»»fl4«£bT#fflT?>, ±iesc (i) -e* 

0. 5WfH~2B*n, *<fc#*b<«0. 5flf«~l. 
5«HB»#f *dt(:«J:D. ^ (VI) TSSSns^ 

[0093] mfcwizit, m*.t£* s (vi) xssn 50 



(S) f^^itSt^CH, 5* (I) <Dfc 
■SmtLT (R) ©Itf'RSF&fc-f 5t)0*iSfflSft5. 
* (VI) T-«$n^lt-&^© (R) flt&^js-r 

a (i) T;-s$n§{t-&%£bT (s) <d 

[0 0 9 4] #9HH»fc:#HT\ 
H\ ffSKHBOXeeai, ,J;D»£L<(49 5% 
e eRi:<Wfc*#fii£&V>5. 

[0 0 9 5] «aEtbTRft:***»«A*«ffl$ 

sc (iv) T-assn-Mb-grWc^b^it (mD /mm 

(g) tfCff * b< « 5 ft- 3 0 ft, J;D$?iib<«8 

<7A, *iMb^-hU^A» *BMfc-fc5"7A, *BMHH'fcf 
WJifeU <D7)Vt> U &mimA\M<b 10-60 

iftWSfflsntti, -e-oD^ajiss; (iv) -rasansft 

•&Wfc*tfU (mL) /It (g) tfcTSf*L,<» 

4ft~2 Oft, <£D£?$b<»8ft~ 1 5ftT*a» 

[0 0 9 6] *5SW©±IBS; (VI) 

bTtt. ^BHfcU^A, TkBMM-MJ^A, 

[0 0 9 7] 3 {CUT, JLSBSC (I) T^^tl^ 

-ft^^ffiv^T, S (vi) -c«sn*<fc'£rf&*:£#S 

[0 0 9 8] 

b^b, *i*JfiWt4*5SW&IE3rr* <b©Ttt*«r>. 
[0 0 9 9] <MifiMl>KTT?iS£*l£2-*5^- 
3-rh07rU>ft^i 1(4. 6 6g, 3 0mmo 
1) : 

[0 10 0] 
Mb 2 4]. 

Me 



0 2 N 



NH 2 



1 

[0 10 1] *><fc£*6NtS^U 5mL)C0JS-&!^{C, 0 
< CTrlglSK^-h'U'5'A(3. 1 5g, 4 5 mm o 1 ) 
^{3 0mL)^fKTb, 3 0^WUfe. i*:V^T, K 
^fl^ttlSr3 ! ?^U^A(2 0. Og, 12 0mmo 

1)7X^(1 0 OmDirOtTiTim ^S^T 
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(Na 2 S0 4 )«, «EE«ttU&. 39H!*^>J)tiy;Vjb 

: 1 6)T?*fflU J^TTSSn^ft^#)2 (7. 
7 5g, 3 Ommo 1)*JR*9 8 9S7f»fc. 
[0102] 
Hfc2 5] 



0 2 N 




[0103] f»6nfcft^*2to^T©»w»*tteJi, 

[0 104] 4 0 0MHz 1 H-NMR (CDC 

: 5 8. 0 6 (1H, d, J = 8 . 0Hz, Ar 
. 7. 72 (1H, d, J =8. 0Hz, Ar- 
7. 04 (1H, t, J=^8. 0Hz, Ar- 
(3H, s , A r CH S ) p pm. 

(7. 75g> 3 Ornmo 1 ) , ffi 
0g), 43«tZJtN, H-i?*7J\sfr)V&> 

isammmrp, 1 5 birm 



1 3 ) 

— H) 
H) , 

H) , 2. 6 0 
[0 10 5] < 

5. 

75 H (4 5mL) <Z>ffi£tt£. 



»(Na, sojg, Ntswt u^. ~> u * 
#-u-> (1:4) TgajbT, siyr-m^n^{t^3 

(3. 63g, 13mmol) M$9 0%T:#fe, 

[0106] 

Mb 2 6] 

Me Me 
I i y N0 2 




10 



20 



30 



40 



[0 10 7] »Snfcfc^3fcOHT©#tt*t*l*K 

[0108] 4 0 0MHz 1 H-NMR (CDC 
1 * ) : <5 7 . 90 (2H, d, J — 7 . 6Hz,Ar 
~H) , 7. 4 3 (2H, t, J = 7. 6Hz, Ar- 
H), 7. 35 (2H, d, J = 7. 6Hz, Ar- 
H) , 2. 2 1 (6H, s , ArCHs) ppm. 

[0109] <m&m 3 >mmm 2 -mzmzo&m 3 

(3. 63g, 13mmol) , =jtftftA*fti(7 50 



(112 0 0 2- 3 2 6 9 9 2 
22 

I. 9mg, 2mol%), OgKMlH 

bfcfL th'7 5»— ( 3 . 8 7mL, 8 0 
mmo l)£jRTU S5(:5«fffllj*Ufc. SSST 

*)4 (2. 2 4g, llmmol) £W8 0%TH 
&. 

[0 110] 

[ft 2 7 ] 

Me Me 




[0111] m$ftfcib^%4\z^T<nmmmt&, 

[0112] 400MHz ' H-NMR (CDC 
1 3 ) : 67. 04 (2H, t, J = 7 . 6Hz, Ar 
-H) , 9. 69 (2H, d, J =7. 6Hz, Ar- 
H) , 6. 59 (2H, d, J-7. 6Hz, Ar- 
H) , 3. 65 (4H, brs, A r NH 2 ) , 1. 8 
7 (6H, s , A r CH 3 ) P pm. 
[Oil S]-<«jfiOT4>«ig<«3Tf#6nfc<b'&«l4 
(2. 24g, llmmol)ttCf«I(10m 
L) <DM^m\Z., 0 t CflE«®7-hUr7A (2. 2 3 
s, 3 2mmo 1 ) ©tKM?& (3 0 ml) §ITl- 

A (14. Ig, 8 5mmol) *Sff(15 0mLK 
OtTiTLm 8 0*CTlWWm#Ufc. EOfcg^ 

V\ eilNa, SOJI, SteMtbfc. Jttt->iJ 

>:^\^i7-> (1:3 0) Ti&tBLTs £rFT?S3ftS 
ft^-fj5 (2. 90g, 6. 7mmol) £JK>^6 3% 

[0 114] 
Mfc2 8] 

Me Me 



[0 115] »5nfc^fc'&»5fcOliT©iJ'W»*ttei 

[0116] 4 0 0Hz 1 H-NMR (CDC 
It) : 67. 85 (2H, d, J==8. 0Hz, Ar 



( 13 ) 



~~H) 
H) , 
H) t 
[0 1 
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, 1. 04 C2H T d T J==8. 0Hz, Ar- 
6. 9 0 (2H, t, J = 8. 0Hz, A r- 
2. 16 (6H ( s , A r CH 8 ) ppm 0 
I 7} <«ft«5>T;P=f>»liS«T* «Jt«4 
T#&n&ft**5 (0. 217g, 0. 5 0mmo 
1) , 2 ~^!7^;l>tf n>*{0, 2 0 6 g, 1. 2rn 
mo 1), ^BMbAUCAS*** (0, 4 8 3 
1, Smmol) , xfi/>ifU3-;^^^x-T 
;!/ {4. 5mL) , tK (0. 5ml) , ^tfrh7^ 
7s (hU7xr.JU7sj-X7^» A^#A (28. 9 
mg, 5moU) <Bffl#«ftjto»?R*T* 2 4«MW» 

(1:5 0) Tgffil, KTT*^n§M«6 (0. 
2 17g, 0. 5 0mmol) ft£*»JR*T?#fc« 
[0 118] 
Hfc2 9] 
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10 





[0 12 3] fisnfcfc^ 7 ^O^TO^il^ 

[0 12 4] 4 0 0MHz 1 H-NMR (CDC 
Is ) : (5 8. 00 (2 H, s, Ar~H) , 7. 90 
-7. 95 (6H, m, Ar-H) , 7. 65 (2H 7 
20 dd, J — 1 . 6, 8. 4Hz, Ar-H) , 7, 53 
-7. 5 5. (4H f m, Ar-H) t 7. 40-7. 5 
1 (6H, m, Ar-H) , 4. 40 (2H, d, J = 
10. 0Hz, A r CH 2 Br) , 4. 26 (2H ( 
d t J = l 6. 0Hz, A r C H 2 Br) ppm fl 

[0 1 2 5] <**«2>KTT*Sn5ft^«8 (7 
3. 8mg, 0. 2 5mmo I ) : 

[0126] 

Mb 3 1 ] 



[0119] mznrc&&m&iz>D^T<Dftffimmt£k 

[0120] 4 0 0MHz 1 H-NMR (CDC 

U) : 57. 89 (2H, t, J = 8. 0Hz, Ar 
-H) f 7. 84 (2H, s, Ar-H) , 7, 50- 
7, 54 (6H, m, Ar-H) , 7. 33-7. 35 

(4H, m, Ar-H) , 7. 2 4- 7. 2 6 (2H, 
m, Ar -H) , 3. 18 (6H, s, Ar CH 3 ) p 

[0121] <mmm 1 >mmm s t» & nfcft e 40 

(0. 2 1 7 g, 0. 5 Ommo 1) , 2, 2' - TV 
t:^ HV7^PXh"J^) (8. 4mg, lOmol 
%) , N-^DtnAj^B-f 3 H (0- 19 lmg, 
1, lmmo 1) v 43cfc^>if> (6ml) <B»frW 
ft, SDJ»at*T> lfl#M*#Ufco 

a SO, )& MBESMJSLfco JSaE*S/>J*^*9A 

(1:3 0) TlffilT, «TT*^n^ft^rt)7 fc. 

(0. 215g, 0. 3 6mmol) ^l»73W| 50 [0128] 




[0 12 7] OTir hnbUMt (5mL) ^ 
#1)9 A (5 2. lmg, 0, 3 8mmoi) ft SPA* 

mi&T 3 0 utttii 1 T»sn&fbi&* 7 

(0. 163g, 0. 2 8mmo I ) &lM7i?t<, Kf&Wz 

(Na 2 SO, )«, »J3E«MtO&o JSHEft3/U*y;V* 

(1 ; 20) TJSfflU KTT*Sft5{fr&W9 
(0, 19 2g, 0. 2 4mmol) SW9 5%Ti 



( 14 ) 



12002-326992 



25 



Hb3 2] 




3 0 5 1, 1 6 2 
13 5 7, 119 



2 6 6, 1 



coi2 9] '&%nfc{k&m9iz^T<Dftmmmm 

[0 13 0] [a] D * 3 17 4. 2° (c«0. 2 
5, CHC 1 3 ) „ 

4 0 0MHz 1 H-NMR (CDC 1 . ) : d 7. 8 

0 (8H ( t, J = 7. 6Hz, Ar-H) , 7. 35 
(4'H, t, J ~ 7 . 6Hz, Ar-H) , 7. 20- 

8. 10 (1 6H, b r m, Ar -H) ,7.06 
(4H, t t J-7. 6Hz, Ar-H) , 6. 90 
(2H, d, J = 8. 4Hz, Ar-H) , 4. 84 
<2H, br, ArCft ) , 4. 57 (2H f br, 

Ar CH 3 ) . 4. 55 (2H, d, 1-13. 2H 

z, ArCHj , 3. 00 (2H, br, ArC 

H a ) ppm, 

1 R (KB r) : v m . * 3 3 8 3, 
2, 1595, 150 4, 1456, 
7, 864, 821, 797, 752cm" 
M S : m/ z 7 2 6 {M + ) (10 0%), 
6 5, 1 5 4, 1 3 6. 

HRMS C 5 6 H 4 o Nibtli-Si : 7 2 6. 
6 3 (M + ) ; mmm : 7 2 6 . 3 1 6 7 (M + ) 0 

[0 13 1] <«a«6>7;Hf>*H«T, ffii&M4 
T#6nfc^#J5 (0. 109g, 0, 2 5mmo 
1) > 3, 5-y7x^V7x ~)Vt$ D >g£ (0. 16 
4g, 0, 6mmo L) > jfcB&ffc/^U A 8 tKI P#J 

(0. 2 4 1 g, 0, 7 5mmo 1 ) , U > £f 'J zi 
—)W£^)V^— : t)V (4. 5mL) , tK (0. 5m 

(14. 4mg, 5mo 1%) COtM^^^Jnl^ 

«««Mk(Na. S0 4 )t, ME«§Ufc 0 38ME*3/U 

> : (1:5 0) TjgfcfJU KTTS^n^ft 

10 (0. 1 6 0 g, 0, 2 5mmo 1 ) &&&m 

[0 13 2] 



3 1 



20 



30 



40 



26 



Hfcs 3 3 




10 



[0 13 3] W&n&ffc'&Wl OfcOOvr<0#W*g*tt 

[0134] 2 0 0MHz 1 H-NMR (CDC 
1 3 ) : <5 7. 81 (2H, s, Ar-H) ,7.68 
-7. 73 (8H, m, Ar-H) , 7. 60 (4H, 
d, 1 = 1, 8Hz, Ar-H), 7 . 34-7, 49 

(16 H, m, Ar-H), 7 . 21-7. 26 (2 
H, m, Ar-H) , 2, 1 1 (6H, s, ArC 
H 3 ) p prru 

[0135] 3 > WB01 6 T# 6 nfcifc** 1 

0 (0. 1 6 0 g, 0. 2 5mmo 1 ) > 2, 2 1 -T 

«y^J-nz:hU;W (4. 2rng> lOmo 

1 96) , N-^DA3AJ?R^5 H (9 5, 4mg, 



0. 5 3 mm o I ) 



, *J;tf"$>if> (5mL) cos* 

> (1 : 2 0) Ti^ttJL-T, RTTm^tl^t^ 1 1 
(0. 18 0g, 0. 2 3mmol) *JK*9 1X7f» 

[0 13 6] 
[ft34] 




50 



( 15 

27 

CO 1 3 7 J #£n&<fr&«l l£O^T<&#*TlS*tt 

[0138] 4 0 0MH2 1 H-NMR (CDC 
1 * ) : (5 7. 88 { 2 H, t, J = 1 . 80Hz, A 
r -H) , 7 . 7 3 - 7. 7 5 ( 1 2 H, m, A r - 
H) , 7. 43-7. 52 (14H, m, Ar-H) , 
7. 38 (4H, t, J = 7. 2Hz, Ar-H) 4. 
43 (2H, d, J-10, 0 Hz, ArCHs B 
r ) , 4. 30 (2H, d, J = 1 0 . 0 Hz, ArC 
H z Br) p pm* 10 

[0 13 9] <*»|4>KTt»$n^ft^8 (4 
4 . 3mg, 0 . 15 mm o I ) : 

[0 14 0] 




8 



[0 14 1] ©T-feb— hU;MWft (5mL) *v 
^U^A (3 1. lmg> 0. 2 3mmol) £iP;t, 

Sire 3 o ftmw l ahm 3 nfcfl^* 1 

1 (0, 13 1 0. 1 7rnmo 1 ) £jB^_fc 0 Sift 

9UU*$> (1:2 0) TSUJb, JKTT*£*t«ft; 
f$mi2 (0. 1 2 0 g>- 0. 1 2mmo 1 ) SrJR*7 
9 

[0 14 2] 
Hfc 3 6 ] 



) #12002-326992 



28 




[0 14 3] #6h&ft*«ll 2«C"P^TO»«flS*tt 

[0 14 4] 55. 0 5 (c = 0. 26, 

CHC U ) • 

4 0 0MHz 1 H-NMR (CDC Is ) 5 7. 08 
-7. 80 (44H T br jxu Ar~H) , 4. 83 
(4H, d, J = l 3. 2Hz, Ar CH a ) , 4. 5 
7 (2H r d, J = 13. 2Hz, Ar CH 2 ) , 2, 
78 ( 2 H, b r , ArCH 2 ) p p rn e 
IR(KBr) : v m a x 3 3 9 9, 3055, 295 
9, 1 5 9 3, 1 5 7 4, 1 4 9 9, 1 4 54, 1 4 1 
4, 1 3 5 8, 8 8 3, 8 2 5, 7 6 0, 6 9 6 cm 

MS:m/z 9 3 0 (M + ) (10 0%), 2 6 6, 2 
65, 154, 136» 

HRMS C 7 « H 5 % NtLTttirtt : 9 3 0. 4 1 
0 3 (3VT ) ; : 9 3 0 4 1 0 1 (M + ) . 

[0145] <wmm 7 >T)i-=t ymmnr?, 

HJ^A (0. 301g, 7. 5mmo I ) , *Sck^T 
HF (5mL) <Z>m&®\Z, RTT«£tV5ft£r*fel 1 3 

( 0 . 981g> 2 . 9 mm o 1 ) : 

[0146] 

[ft 3 7] 



( 16 





OMOM 



OMOIVi 



[0 1 4 9 ] »&n&ft** 1 4t^HTO^Ifrif!J 
Sk~F<DM K)T%>-2ft<> 
[0150] 4 0 0MHz ' H-NMR (CDC 
: 8 7. 56-7. 60 (8H, m, Ar- 
7. 41 (4H, t, J =8. 04Hz, Ar- 
7. 2 8- 7. 3 3 (4H, m, Ar-H) , 



1 3 

H) 
H) 
5. 
H, 
[0 



) 



) , 3. 0 1 (6 



2 . 9 mm o 1 ) 



13 (4H, s . A rOCH, 
s , OCHi ) p pm, 

151] <mm.M8>yj^dt>i 
znrdt&m 1 4 ( 1 . 22g, 

©X— ^JUjg?& (lOmL) 'n, n- 
^D->mm (1. 56M, 4. 46mK 7. 0m 
mo 1) *SfiTi(STl/, 3B#F«a^Lfc. & 
JfSg^rtl^- 7 St^T^SflLs THF (lOmL) * 
MA-tcM:, h^h^y#7> (0. 9 9 2mL, 8. 
7mmol) SfcfTU *»fc#»LT 1 0B#Wli#t 



10 



[0 14 7] ©THF (5ml) *ScS0 , CT?»TU 
*^;Ux— -tV^ (0. 5 9 7mL, 7. 5mmo 1 ) £ 

£i(Na ! SO, )$L «EE»8Lfc. 38**^*$* 

it> (1 : 5) tiWl/, OTT*?n5Ml4 
(1. 22g, 2. 9mmoI) 9 9 %Tt#£:„ 

[0 14 8] 
CflSS 8] 



20 



30 



40 



2002- 

30 

>if> (lOmL) §3!)D^, O/CfC^SPL 
(3 0%, 2mL) ScJRTbfc 

7jC^^fC^^ x— x^tffflttlbfc. x— 
*BA**T?ilfeVi, 3£jt§(Na 2 so, m 

u mm^jv s\*-y-> (i : 2) t?» 

i^tllift'&ilS (0. 8 5 0 g, 1. 
1 ) £flX^6 4%T«fc„ 

[0 15 2] 

Kb 3 9] 



3 2 6 9 9 2 



9 mmo 




1 5Kt5VsT©^#flS*« 



15 

[0 15 3] f$5nfcft'&* 

[0154] 4 0 0MHz 1 H-NMR (CDC 
li ) :6 7. 38-7. 6 0 (4H, m, Ar~ 
4 4 (4H, m, A r -H) , 
(2H, m, Ar -H) ,7.28 
4Hz, Ar-H) ,7.08 
4Hz, Ar-H) , 4. 4 8 

3. 5 0 (6H, s, O 



H) , 7. 3 4-7 
7. 3 1-7. 3 5 

(4H, d, J = 2 

(2H, d, J — 2 

(4H, s , A rOCH, ) 
CH) ) p pm„ 

[0 15 5] <«JS«9>SaitW8T?#enfcft^«(l 
5 (0. 8 5 0 g, 1. 9 mmo 1) . m^U^A 
(0. 7 2 9 g, 5. 7mmo 1) , 3^W^ 
(0. 7 4 7mL, 11. 4mmol) , *W7tb 
> (6mL) ©jB^tt*» MUST, 1 3l5m»#L 

fc„ x-^^ffltB^^^^pftSTKTgfcV^ SKNaj 
pv h^97-f— fcttU iw»x^ : "v^+>-> d : 

3) Ti^ffibT, aTT?»*n»fl:**l'6 (0. 8 4 
3g, 1. 7mmol) *W9 1«Tffc. 

[0156] 

Ht4 0] 



50 



( 17 } 




4$M 2 0 0 2 
32 



3 2 6 9 9 2 



[0 15 7] %^%Xfc.{t-&m\ 6KOl,iTCO^*fi»*tt 

[0158] 4 0 0MHz 1 H-NMR (CDC 
1 3 ) :<57. 58-7. 61 (4H, m, Ar- 
H) , 7. 42 (4H, t, J = 7. 2Hz, Ar- 
H) , 7. 2 9-7 3 5 (4H, m, Ar-H) , 7. 

15 (2H, d, J = 2. 0Hz, Ar-H) , 4. 9 
6 (4H, br s, ArOCHj , 3. 05 (6 
H, s , OCH, ) p pro, 

[0 15 9] <J«JSW1 0>«jfiM9T?»&n&fls£*l 

16 (0. 843g, 1. 7 mm oi) , 1 . 4 - 
tt> <5mL) , &>£tfmM.m (0. 5mL) <DU^ 



5 0"CT"4P#«^b7to 

*«tWJ«6|tifttSt*Ti!feV^ $m (Na 2 SO, ) 
WBEflBlSU*:. .Jfe^T?. )tt*??DD^> (5 
mL) T)Vd>mm%T, hUxf;L-75> 

(0. 7 2 2mL, 5. lmmol) **jftT3SpAfc 
-7 8'C3rC'i , Maibfc. f'J7MD^^> 
X^tf^SfeMfc (0. 6?6mL, 4. lmmo 
1) ^iTlfc»> JEj&864frttfcft*'-cMU 5 St 

SfiKNa, SO, )«, »E»ML;fc. £§3E&i-"J# 

>:^+r> (1:3) T^tBLT. £(Tti$n5{t 
^D17 {0. 8 8 2 g, 1. 3mmol) £J|»72 

[0 16 0] 
[ft 4 1] 



20 



30 



40 




0 4 
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[0 16 1] »&ftfcflj£*l 7 fc-3V»TOa-«ftt*l4 

[0162] 4 0 0MHz 1 H-NMR (CDC 
h ) : 5 7. 57-7. 5 9 (4H, m, Ar- 
H) . 7. 3 9-7. 4 8 (6H, m, Ar-H) , 
7. 25-7. 29 (4H, m, Ar-H) , 4. 

(6H, s, ArOCH, ) ppm. 

[0 16 3] <mmmi i>7)v^>mn^T, t 

1 0T1#enfc-fb^l 7 (0. 8 8 2 g, 1. 3mm 
oi) , [1, 3-tfX (^7i-;P7*X7^y) y 
n/^lSftr^WHNiCU (dppp) . 3 
5. 2mg, 5mo 1 %3. *3<ktfx-T^ (2mL) 
WS-o-^fc, MeMglOi-fMiS (1. OM, 
7. OmL, 7. Ommol) *0 , CTWTUfc. KJS 

i^«i5:aT3 omr$mwi<fcfe, «ssinh« ci* 

(Na, SO, )t, ffi&mhfz. •JlSSv'WyW 

(1:10) T^ffiU KTT^Stl^ft'&fel 8 
(0. 3 2 4 g, 0. 82mmol) £ 6 3 % CDilWe 

[0 16 4] 
Hb4 2] 




[0 16 5] #e.nfcft^!| 

50 MDTbfc. 



1 1 8 fcOV>T<D$Hff*&*« 



33 

[0166] 400 MHz 1 H-NMR (CDC 
1 3 ) : 57. 61-7. 63 (4H, m, Ar» 
H) , 7, 4 0 -7, 4 4 (4H, m, Ar-H) t 
7,3 2 (2H, ddt, J 1. 2, 6. 8, 8. 0 
Hz, Ar-H) , 7. 08 (4H, del, J = 1 . 
6, 8. 0 Hz, Ar-H) , 3. 95 (6H, s ( A 
rOCH 3 ) , 2. 0 1 (6H, s, ArCH 3 ) pp 

lTlo 

[0 1 6 7 3 <W&mi 2>7^rf>#BMT. MSM 
1 ltf#e>nfc'fb'&#3 1 8 (0. 3 2 4 g, 0. 82m 
mo 1) C^DD^^>M (SmL) ^, HJMt* 
(0. 1 8 8mL, 2, Ommo I ) ^OttiT 

>Ttttrjb, *flttl««:iaWft«* , Tr«cl'», $i(Na, 
SO, )ffc, MEHtL-fc. ^HT, Ht^DD^ 
^>jg'® C5mL) fcSMHU 7;^>filT 4 HJ 
x^-Jl/T5> (0. 3 4 8mL, 2. 5nunol) *g 

)VJra*?>Z.)Vy*>mmfcm (0. 3 2 6mL> 
2. Ommol) £?$TLfc«, EJSiB^W&aaaST? 
#11, 2HM«»l/fc. KJfcS^**«S?PNH* C 1 

^>iHlft*ftj|(Na, SO, SSIIbfc. g§ 

□ n/i'>:-\^> (1 : 5) T^fcBU «Tt?*$ 
tl&ft-g-ft 19 (0. 4 9 4g, 0. 7 8mmo 1 > £ 
9 6 % ©JWC^fc. 

[0 16 8] 

Wb4Sj 




[0169] #tnfcft#ti 1 9 \z-=>\,m<Dftffimm* 

[0 1 7 0 ] 4 0 0MHz 1 H-NMR (CDC 
1 3 ) : 5 7, 55-7. 60 (6H, m, A r - 
H) , 7. 4 5-7, 4 9 (6H, m, Ar-H) , 
7. 3 8-7. 42 (2H, m, Ar-H) , 2. 15 

(6H, s , A r CH 3 ) p pm„ 

[0171] <mmi 3>7)v=t>mmn.T, mmm 

1 2T#6ft7bfb-&$ll 9 (0. 189g, 0. 3 0m 



18 ) 002-326992 

34 

mo 1) , 3, 5->?7x^1/7iZJHd>| (0. 
1 9 7 g, 0. 7 2mmo 1 ) . y-hy*X (h'j7i 
—)l7*X7s{» (17. 3mg, 5m 

0 1 %) , U U (0. 2 5 7 g, 0. 
9 Ommo 1) , #>£UN> N-^/fMWSH 

(6mD ©g^t^, jp^t, 8 otti smmmw 

f«»Si(N a! SO, «BE*«8lxjt. $ 
10 fi^v"J*yj^5A^nv h*?yyj--\ztti,, Py 

Dd/?> : "V*-tr> (1 : 2 0) T^tBlt, RTT 
*Sn^-ft^-*2 0 (0. 2 2 1mg, 0. 2 8mmo 

1 ) *JR#9 3«T»fc. 
[0172] 

[fls4 4] 



20 



30 




[0 17 3] f5nfcft#*2 0KOViTO^«T«S*»4 

[0 174] 4 0 0MHz 1 H-NMR (CDC 
1 3 ) : 3 7. 8 5 (2H, t, J=l. 6Hz, Ar 
— H) , 7. 65-7. 73 (1 6 H, m, Ar- 
H) , 7. 59 (2H, d, J = 2. 4Hz, Ar- 
H) , 7. 33-7. 49 (20 H, m, Ar-H) , 
40 1. 91 (6H, s, ArCHi ) ppm, 

[0175] <mmm 5 >mmm 1 $-m*>ntz.fc&m 

20 (0. 22 Ig, 0. 2 8mmo 1) , 2, 2'- 
T^t'X WVT'fDZhy;!/) (4. 7mg> 10m 
o l %) , N-^D^en/x^^-fs F (o. i l 2 g, 
0. 6 2ramo I) , ^i^>f> (12raL) Ol 

\z$>i% x— xjutftflaufc. x— r-;nftttjjft**fe** 

(Na 2 SO, )», MJ£*f£L&. mt*Wh>fh% 
7Ai?P7h^57^-i:#U X— r-Ji/ : *\**)-> 
50 ( 1:2 0) TitttJUT, KTtS^ft^M* 2 1 



35 

(0. 2 5 9 g, 0.2 7mmo I ) &JR*9 7%Tf# 

[0176] 
UtA 5] 




( 19 ) «pW2 0 0 2-3 2 6 9 9 2 

36 

^□n>;^> (l : 20) T?»tHU £JlTT?35£nsfl; 
#*2 2 (0. 1 4 6 g, 0. 13mmol) £i&*8 

[0182] 
[ft 4 7 ] 



1 H-NMR {CDC 
t, J = l. 6Hz, Ar 



[0177] #e>n3t'fb-&*2 1 tC-3V>T©#«lli«tt 20 

[0178] 400 MHz 
1 3 ) : <5 7. 9 1 (2H, 

-H) , 7. 84 (4H, d,J = l. 6Hz, Ar- 
H), 7. 71-7. 79 (16 H, m, A r — H) , 
7. 3 4- 7. 5 0 (1 8H. m. Ar-H) , 4. 5 
4 (2H, d, J = 9. 6Hz, ArCHt Br) , 
4. 10 <2H, d, J = 9. 6 Hz, Ar CH, B 
r ) ppm, 

[0 17 9] <s 
4. 3mg, 0. 

[0180] 

Hfc4 6] 



;»j6>KiTT*sn^>^%8 (4 

1 5 mm o 1 ) : 



30 




40 



[0 18 1] <bT*LV—W)Vm& (1 OmL) -x, m 
mtlVyj* (3 1. lmg, 0. 2 3mmoI) %M 
A., ^?1T3 L&SL Sa«5T#6nfcM 

#J2 1 (0. 1 5 7 g, 0. 1 7mmo 1 ) ^in^fc. 




[0 18 3] j|6ftm«2 2IC-DUT©^«flft*tt 

[0 18 4] [a] D 3 5 4 1. 2° (c = 0. 2 5, 
CHC 1 , ) . 

4 0 0MHz 1 H-NMR (CDC 1 , ) ; 57. 1 
0-8. 02 (52 H, brrru Ar-H) , 4. 9 6 

(2H, d, J-l 3. 2Hz, ArCft) , 4. 8 

6 (2H, b r, A r CH, ) , 4. 6 5 (2H, d, 
J = 1 3. 2Hz, ArCH 2 ) , 2. 77 (2H, b 
r , ArCHi ) ppm, 

IR(KBr) : i/„ , , 3 8 9 5, 3047, 161 
8, 1 5 8 7, 1 4 5 4, 8 9 7, 8 6 0, 8 2 5, 7 

5 0cm" 1 „ 

M S : m/ z 1 0 8 2 (M + ) (100%), 800, 
266, 265, 1 36. 

HRMS C 3 « H 6 o NtlTSflt : 1 0 8 2. 4 

7 2 9 <M* ) ; mmm : 1 0 8 2 . 4 7 1 3 
(M + ) . 

[0185] <mmm 7 >it&m 2 1 <ont>o tc 2 , 

2' -^ni^t'7i-JM5 7, 8mg, 0. 
1 7mmo ! ) SrffltifcCtK^tt, *J6W6tW«K 

[0186] 
Hfc4 8] 



( 20 ) 

37 




23 



[0 18 7] t#^tlfcft^#j2 3l:?HTOM«S*fi 

[0 18 8] [a] D 2 8 - 1 1 0. 2° (c = 0. 2 
5, CHC 1 3 ) , 

4 0 0 MHz ' H-NMR (CDC1,) : 6 8 . 2 
9 (2H, d, J = 8. 4Hz, A r -H) , 8. 08 
(2H, d, J = 8. OHz, Ar-H) , 8. 05 
(2H, d, J = 8. 4Hz, Ar-H) , 7. 88 
(2H, br d, J = 6. 8Hz, Ar-H) , 7. 
7 0 - 7. 7 7 C6H, m, Ar-H) 7. 63 (2 
H, ddd, J=l. 2, 6. 4, 8. OHz, Ar- 
H) , 7. 50 (2H, d, J = 8. 4Hz, Ar- 
H), 7. 39 (2H, ddd, J - 1 . 2, 6. 8, 
8. OHz, Ar-H) , 4. 78 (2H, d, J = l 
3. 6Hz, ArCHs ) , 4. 33 (2H, d, J = 
13. 6Hz, ArCHi ) , 4. 04 (2H, d, J 
= 13. 2Hz, ArCH,), 3. 95 (2H, d, 

1 = 13. 2Hz, ArCHi ) ppm, 
IR(KBr) : v» , » 3 6 3 8, 3385, 305 
3, 2 3 5 9, 1 6 2 2, 1 4 5 6, 1 3 54, 1 2 0 
0, 1028, 8. 78, 854, 818, 758cm 

- I 

o 

MS : m/z 4 7 4 (M + ) , 327, 266, 16 
5, 1 3 6 (1 0 0%), 

HRMS C, s H 2 , N£LTH-I1:4 74. 2 2 

2 3 cm- ) ; mmm -.474. 2 2 3 s cm + > . 
[0189] <mmm s >it^m s <Dftt>v> c ( j . 

Am. Chem. Soc. 1999, 121, 6519 
)ZtS,m<D^mt^\ (S) -1, l'-fcf-2- (Zf 
n*^f)W - 3- j-7?U>fr*>m 

SLfc) (S) -2, B-5> (j3-^-7^JW -3, 5 
-ftKD-4H-Wh [2, 1-c ; 1' , 2' 
-e] 7-fe?tf> (82. lmg. 0. 1 5mmo 1 ) € 
ffl^fctttm *«W4tR|«K:LT, 2, 2* - 

[0 19 0] 
[ft4 9] 



#12002-326992 
38 



10 




[0191] #e,nfc-ffc^-t! 2 4 KOliT<0^*fi»*tt 

[0 19 2] [a] D 2 8 -5. 9 8° (c = 0. 2 
5, CHC Is). 

4 0 0MHz 1 HNMR (CDCl t ) :d7. 07 
-8. 44 (3 0H, brm, Ar-H) , 5. 7 1 

20 (2H, br, Ar-H) , 5. 2 7 (1. 3 6 H, b 
r , A r CH 3 , ^^AO ,4.91 (-0. 6 4 
H, b r , A r CH 2 , •^D^r^l') , 4. 6 7 
(0. 64H, br, ArCH, , ^.Tn^-^jP) 4. 
43 (1. 36 H, br, ArCH, , , 
4. 3 2 (0. 6 4H, br, ArCH, , ^0*7 
)V) , 3 . 9 1 ( 1 . 3 6 H, br, ArCH 2 , ^ 
*r9)V) , 3. 67 (1. 3 6 H, br, ArCH, , 
^f-U^M , 2. 62 (0. 6 4H, br, ArC 
H a , Afa + yiW o 

30 I R (KB r) ■: v m a * 3 8 9 5, 3 0 4 7, 1 6 1 
8, 1 5 8 7, 1 4 5 4, 8 9 7, 8 6 0, 8 2 5, 7 

5 0 cm" 1 „ 

MS : m/z 7 2 6 (M + ) (1 0 0%) , 5 1 8, 2 

6 5, 179, 136, 

HRMS C 5 s H 4 o N£bTtrlM!7 2 6. 3 1 6 
3 (M + ) ; rnWM 7 2 6. 3 1 5 6 (M + ) . 

[0193] <mmm9 ■. cr> -7x=^77->- 

t e r t -^fJl/XXf)K>77 1/ >->y 7*6*© 

40 [0 1 9 43 ?U >>- t e r t -7*fM7f;K> 
l /7iy>yy7SS (148mg, 0. Smmo 

i ) , mmm 6 -em nr^^mmm at&m 2 2 > 

(5. 5 lmg, 0. 00 5mmo I ) , h;Px> 

(3. 25mL) &J:Zfi5 0 %*mfct) V ? AfcmWl 

(1. 0 5mL) <DM^mz, 9kik^>P)V (7 2. 1 

(iL, 0. 6mmol) £ 0 T^igTUTc., 0tT48 

Si (Na, SO, ) I, ME=««bfc. 38tt*S^'J*' 

so y;^D-rb^77-f jcwu x— r-Ji' : ^-y-> 



{ 21 ) 



2002-326992 
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(1:10) T»Hil/T\ (R) -7x-Jk7?r>- 
t e r t -^^)VX.7.y^)]y<>Vy jl / >^yym^ 
fffc. 4X11 1 5 6mg (0. 4 0 5mmo 1 ) . 42*8 

i %n*>tif£z.<D&.j&w<Dyt^mmt, hplc^w© 

9 5%e eT&ofco (DAI C E L CHIR 
AL OD ; "\3Mt> : 2~-y"un/-)V (1 0 0 : 

(R) -ft : 14»; (S) - 
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1) 

# : 



; o. 

2 8. 



5mL/» 
2») . 



[0 19 5] <m&Ml 0~1 3>#3teMt«K:'3<r>T. 
[0 19 6] 

Ml] 



mm 


ass 






1 0 


3WJ7T&& 


ot 




1 1 




ot: 


I8M 


1 2 




ot 


8. 5R$M 


1 3 


4 -emit 
its® 




2 78*|HI 



[0 19 7] #e»nfcS-^'-^©4X**J;W7 l &^MS^ 
[0 19 8] 

D62] 





Jtt* (%) 


tt®m& (%ee) 


1 0 


6 2 


64 <R) 


1 1 


3 5 


87 <R> 


1 2 


8 7 


8 3 (R) 


1 3 


9 5 


S 2 (R) 



[0 19 9] «2£jK3ft*«fc?iC. #fgf5W?r«« 
[0 2 0 0] 



7 U>h -*<—*j<Dmg 

F I f-73-K (##) 

C 0 7 B 53/00 B 

61/00 3 0 0 

C 0 7M 7:00 

F^-~A(##) 4CG50 M04 BB09 CCIO EE01 FF05 

GGOI HHOI 
4G069 AA06 M08 BA2IA BA21B 

BE14C BEI7A BE17B BEJ9C 

BE20C BE21C BE33C BE37A 

BE37B BE37C BE38A BE38B 

BE45A BE45B CB57 FA01 

FB77 FC02 
4H006 AA01 AA02 AB84 AC24 AC81 
- BA02 BA29 BA51 BA65 BB11 
4H039 CA19 CD10 CD20 



(51) Int. CI. «S>J!E^ 
// C 0 7 B 53/00 

61/00 3 0 0 

C0 7M 7:00 



